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. SUMMARY

The purpose of the study wis %0 eviluate the.toxicity. of nommal butanol .
4n & vat subchrondc texicity study.

Four groups of male and famale vats (30/sex/group) were dosed ora‘l\y
once daily with 6, 30, 125, or 500 og/kg/day of compound for 6 ueeks -
until the day of the interim mecropsy. After the 1ntgr1m uqrif'lce, all . '
gurviving rats were dosed datly until the final sacrifice. :iédy weights
and food consumption were recorded weekly and the rots were oﬁ_serve'q at
Jeast twice daily for mortality and overt signs of toxicity. Ophthalmo-
logic exsminations were done during the pretreatinent period .and iga‘lp_
during week 13. Blood and urine for clfnicopathologic evaluation were
collected from a fifth group of 10 vats/sex prior to dnitfstich of
dosing, from all surviving rats scheduled for the.tnterim sacrifice, nnd'
fran the first 10 rats/sex/group at the final ncﬂfice. The first 10
sale and 10 female rats from each group were scheduled for necropsy on
day 43 or 44 and a1} remaining vats on dly 92 or 93. Gross pst':‘nortc;\'.
exeminatfons were done on a1l rats. Orgln uights uere u&en frun nts
gacrificed on dey S$2 or 93. Aft.er the;.ﬂg\n_ -;acnificg., a:‘canplete
histopatholcgic examination was -done. on ‘a1l rats in' the - Eontrol:. ind
high-dose groups, on livers, tidn'ey's'.fui\d-hni-ts from-the Jow-- and mid-
dose oroups. and on a1} gross lcsions. -In- eddition. 8- Mstontho\ogu
exenination was done on ‘any. nt found ‘dead. or- sacrificed. in‘exteanis:

The only -une qrivoch]. §ffects prodiiced by :nomial. Butand) Were ataktizind



YRL Study §032-006 .l TR AFT

hypoectivity at ¢the 500 wo/kg/day dose level. The mexfrum weekly inci-
dence was 32% end 29%, vespectively, but ataxia or thypoacitivity were
®ot seen as treatment-related signs until the final gix weeks of the
gtudy. Mo treatment-related clinical signs were geen at the 30 or the

125 'mg/ kg/day dose level.

Body weight und food comsumption values were gimilar for control and
211 treated groups. Wo treatment-related effect was observed at the
ophthalmoscopic examinatfons or in gross or aicroscopic avaluation of

the tissues.

Three rats were found dead or sacrificed {n extrenis, but these deaths

were ot dve to administration of the normal butanol.

At the dmterim clinical pathologic evaluation, rad dlood cell count
(RBC), packed cell volume (PCV), and hamoglobin (WGB) averages of the
500 mg/ke/day dose group fTemales were 5% below control averages.
Although these differences were statistically significant, they were
small and mo d1fferences between the parameters were cbserved in the
males of ¢the fnterim evaluation or batween control and treated groups
of either sex at the final evaluation. Therefore, aven 47 the Yower ved
blood cell psrameters in the 500 mg/kg/day fesmales were an actual treat-
ment-related offect, 4t was s=all end eransitory.

CONCLUSION

oral edotnistration of @ormal butanol at 500 mp/kg/dey produced ataxis
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ard hypooctivity ot 8 meximm weekly {incidence vate of 32 end 29%,
respectively. A slightly (53) i:wer (compared to controls) red blood
cell count (RBC), packed cell volume (PCY), end hemoglobin (HGB) concen-
tration jresent 1n the 800 og/kg/dey dose group females at the interim
avaluation only may have Seen trestment-related.

Mo treatment-related effect was cbserved at the 30 wmg/kg/day or 125
@g/kg/day dose levels,
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Introduction

The purpose of this study was to evaluate the toxicity of normal
butanol n & vat subchronic toxfcity study. In order to assess the
goxicologic potentisl after both 6 weeks ond 13 weeks of dosing, én
dnterim sacrifice et the 6 week fnterval was fncluded.? The oral
reute of edminfstration was used because this is the probable route of

fuman exposure.

This study was conducted 4n accordance with the protocol (Appendix F),
the Standard Operating Procedures of Toxicity Research Laboratories
(TRL) and in campliance with Good Laboratory Practice Regulations for

b

Monclinical Luboratory Studies. Procedures pertinent to this study

are described herein.

Methods

Test Haterial

dormal butanol {lot ¢ 3597 KVVE) was purchased from fmerican
Scfentific Products, Romulus, Michigan. Samples of each dose concen-
tration were saved during weeks 1, 4, 6, 10, oend 13 and taken to the
Muskegon County Hastewater Teeatment Facility for chemical analysis at
the 1aboratory under the direction of Dr. Avi Joshi, Physicel Chemist.
pup) fcate semples were gent to Hr. John Haney, ERCO. a division of
Enseco, Inc., 3185 Alcuife Brook Parkway, Cambridge, Hassachusetts for

referee analysis.

®  protocol Change 84, effective 9/10/85.

D podera) Register, Vol. 3, Ho. 267, Part 11, December 22, 1976,
pp. 59986-60020.
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Animals and Musbandr
The rat was chosen as 8 test system because of 1ts established useful-

ness in toxicologic studies and as a pharmacologic model. One
tundred-fifty three male ond one hundred-forty seven female rats® (45
5 grams) eged 22-23 deys srrived on August 12, 1985 and were housed

fndividually in wire-bottan cages®. Filtersd municipal water® and

Purina Certiffed Rodent Laboratory Chow“
This feed has been tested by the manufacturer for contaminants, none

of which were present at levels that would be expected to affect the

were available ad libitum.

gutcome of the study. An acclimation period of 7 days prior to the
pretreatment week was 81lowed. _Dur1ng the acclimation period, the
vats were observed with respect to general heslth and any rat with
evidence of disease or physical abnormality was discarded. A
clean/dirty corridor system was in effect. Room afr was filtered and
bumidity (average 47.6%, ¢ 9.2) ond temperature (average 70.2°F,
2.2) controlled. The temperature value uwas calculated using the
dafly high and low value, 21 standard deviatfon. One value per day’
etas used 2o celculate the humidity average. A 12 hour 1ight:12 hour
dark cycle was controlled automatically.

8
Charles, River Breedd Laboratories, Inc., Portage, Hichigan
Crl: COR(SD)BR. " ’ ’ 9 9am.

b Rats were housed in sccordance with vecommendations contained in
DHEM Publicatfon Mo. 78-23 (NIH): Revised 1978, “Guide for the
Care ond Use of Laboratory Animels.® ODuring the ecclimation
geriod the rats twere housed 3/csge.

€ yater used at TRL endlyzed periodicelly for the presence of
conteminants as defined by the Eavirunmental Protection Agency
sNatfons]! Interim Primary Driming UHater Regulatfons® Code

Federa) Reaqulation, Title 4C-Protection of Environment Part

%I.H (5) nng 141.12. QRecords retained at TRL.
d Lot ¢&s 6layD2-85-3E, Aug01-85-2E, #Aug07-85-18, Augl0-85-20,
%2133?-& , Purina Lab Chows-12T, Checkerboard Square, St.Llouis,
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The first day of the pretreatment week wes August 19, 1985. At the
{nitfatfon of the pretreatment week the rats were assigned randomly to
groups (30 nts/sex/grou;: and & Tifth group of 10/sex) using a
computer wintout.' The rats were individually f{dentified by toe
clipping.

Compound Administration
Administration of the test material began on August 26, 1985. The

rats scheduled for the {nterim sacrifice were dosed daily for 42 or 43
days end the rats scheduled for the final sacrifice were dosed daily
for 91 or 92 days.

c Normal Bu:an:‘l , Animal Humbers Fen]
POUP (mq/kg/day) ale emale
interim Final Interim Final
1 0 001-010 011-030 031-040 041-060
11 30 061-070 071-090 091-100 101-120
111 125 121-130 131-150 151-160 161-180
) {) 500 181-190 191-210 211-220 221-240
] Baseline 241-250 251-260

The amounts admin{stered were based on individual weekly body weight
values. Fresh solutfons of the compound (in defonized water) were
prepared weekly ond dosed orally st a volume of 10 ml/kg. Controls
received defonized water at the same volume. A plastic syringe and an
18 gauge ball-tipped metal dosing cennula ensheathed in & number 8
French catheter were used to administer the solution.

a Randomization printout programmed by Dr. John Quiring, Associate
Professor of fathematics and Computer Science, Department of
Hathematics and Canputer Sciemce, Grand Valley State Colleges,
Allendale, Hichigen.
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D. Clinical Observations
Body weights and food consumptions were recorded weekly and the rats

were observed at least twice daily for mortality and clinical effects.

E. O _hthnmo]
A1l rats veceived an ophthalmoscopic examination during the pretreat-

went period and week 13 by & veterinary ophthmno'logist'.
Ophthaimologic examinations were conducted on 011 rats in a darkened
voan with an ¢ndirect ophthalmoscope. Seven vats that had an eye
tesfon during the pretrestment period were mot included in the study.

F. Clinical Pathology

1. Sampling
Blood and urine samples were collected from the 10 male and 10 female

pats in group V prior to initiation of dosing. Blood was obtained at
the time of mecropsy from all surviving vats scheduled for the {nterim
gacrifice and from the first ten rats/sex/group st the final sacri-
fice. Urine was collected in metabolism cages 3-5 days prior to the
scheduled sacrifices. The rats were anesthetized with CO,, the
thoracic cavity was opened and blood was collected by cardiac punc-
ture. A necropsy was then done on oach of these rats (except those

‘4n group V) and the tissues preserved.

8  guoms performed by M. F. Keller, D.V.H., W.S. and essoclates,
Diplomates, Americen College of Veterimary Ophthalmologists,
titchigan State University, East Lansing, Richigen.
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Jests Performed

The following tests® were performed:

Hematology: hemoglobin (WSB), hematocrit (PCV), erythrocyte
Benato ol count (RBC), ®mean ecell volume (WCV), n{an cﬁ]
hemoglobin (MCH), mean cell hemoglobin concentration
(WMCHC), total and differential leucocyte counts (WBC),

- estimated platelet count (PLT).
Serum Chemistry: alkaline phosphatase (Alk phos), blood ures nitrogen

(BUN), glutamate Rruvate transaminase (SGPT),

g\utmte oxalacetate transaminase (SG0T), glucose

6luc), total protein (TP), albumin (A1b), NG ratio
calculated), g@lobulin (celculated), total bilirubin

Tot. bili.), sodiug (N2), potassium (K), chlorid
(C1), calcium (Ca) fnorganic phosphate (Phos)
cardon dioxéde ( 602’. total serum cholesterol (Chol
creatinine,

Yrinalysis: pH, specific gravity glucose, protein, ketones,
bil{rubin, urobﬂinog:an. Mcro'scopy of' sediment,

Hecropsy
A necropsy was performec on all surviving rats of the first 10 males

ané 10 females from each dose group on day 43 or 44 of the study. On
days 92 or 93 the remaining rats were necropsied. Rats found dead
were 8150 necropsied. Interim and finel sacrifice vats were anesthe-
tized with mz and exsanguinated by cardiac puncture. The cranial,
ghoracic and peritoneal cavities were opened and the countents examined
macroscopically. The organs and tissues listed in section H were
removed from each animal and preserved. Lurgs were inflated with
formalin via the trachea. Eyes with attached optic merve from all

€  gee Appendix C for clinical pathology methodology.

Protocol Change @1, effective 8/15/85; Protocol Change €2,
gffective 8/13/85.

€ Protocol Change #4, effective 5/10/85.
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rats killed at the dinterim and final socrifices were preserved in a
sodified Zenker's fixative. The gestes with attached epididymides
from 811 male rats were preserved in Bouin's fixative. A1 other
tissues were preserved in 10% meutral-buffered formalin. Feet were
préserved with the tissues for positive fdentification of the rat.

Prior to fixation at the final sacrifice omy.' the following organs
were weighed: brain, heart, liver, spleen, kidneys, testes with
epididymides, and ovaries. After fixation, the adrenals and thyroids
with parathyroids were nighed.‘ for paired organs, the organ weight
was the combined weight of pight and left members of the pair. Organ/
body weight ratios were determined for each tissue. Mo organ weights

were taken on rats found dead.

Histology
The full tissue microscopic examination Visted below was done on the

control and high-dose rats, on one rat sacrificed fn extremis, and on
those found dead. Also, livers, hearts, and kidneys of low- end mid-
dose rats, and a1 gross lesfons seen &t mecropsy were examined

wicroscopically.

As tissues were trimmed, the presence or absance of tissues and
testons was moted. The tissues were placed n Tissue ‘lek’b cassettes
that were labeled with study mwmber, rat number and the cassette

8  ppotocol Change @4, effective 5/10/85.
®  1ab Tek Division, Miles Laboratordes, Inc., Haperville, IL 60540.
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mamber. Thoy were then processed on 8 Fisher Scientific mswnat‘lc?‘
or an AD maooo'?" After processing, the tissues were @nbedcded 1n
paraffin using & Tissue Tek®ambedding systam. They were sectioned at
-6 microns, mounted on mumbered slides and stained with hematoxylin

and eosin.

The following tissues were placed on seqentially numbered sifides as

follows:

$14de Humber Tissue
heart and attached sorta (e longitudinal section)

thymus

jung (sections fram the caudal and left lobes)

traches (8 cross-section)

esophegus (8 cross-section)

stomach (8 section from the nonglandular esophageal area
through the area of the cardisc glands into the ares of the
fundic glands and another section from the duodenum through
the pyloric sphincter into the ares of the pyloric g\ands%
s:H:u):v glands (sections of the gublingual and mandibular
glands

gmal)l intestines (& separate cross-section of the duodenum,
Jejunum and {leum

colon iu cross-section)

1tver (sections from the left and right 1obes)

gancreas (a separate section in addition to sections
commonly attached to the viscera)

gpleen (8 cross-section)

mesenteric 1ymph node

kidney (a cross-section of the right kidney)

urinary bladder (an entire cross-gection)

adrenal ( e section through the cortex end wedulla of one
adrenal)

pituitary

aye (with atteched optic narve)

thyroids and parathyroids e

thoracic spinel eord (o cms-sectlog)

tumbar spinel cord (a cross-section)

€23 A NI S 06 0=h

o=
(-1 -1 -X. K~ «J S AR N AR B & @

g;:ggr Scientific Preducts, 34401 industrial Road, Livonia, Wl

b b;erican Optical Sclentific Instruments Division, Butfalo, R
14215.
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S11ide Munber Jssve

i0 prain (three sections {ncluding frontal cortex and basal

ganglia, parfeta) cortex and tholamus and ceredbellum and
ns

11 ane with marrow-femur

12 test‘s and epididymis (2 cross-section of @ach)

12 ovary

12 . uterus ia cross-section of one uterine horn)

%g : c:n‘-qx a longitudinal section with uterinc horns)
gkin

13 ®AmNArYy g1and° s

13 gkeletsl muscle (thigh)

13 sciatic merve

1.

de

14, etc. tissue masses and 211 other gross lesfons

At the histologic axamination, some lasions were graded, when
pecessary, using the following system: 1 ® @minimal, 2 = slfght, 3 ©

moderate, & o severe, gnd § = extrame.

Stattstics

The body weight, food consumption, clinicopathologic, and organ weight
deta were tested for homogeneity of varignce by Bartlett's method
(Steel and Torrie, 1980). If the data were found to be homogeneous,
differences bebeezen control and treatment mesns were tested for
gtatistical significance by the method of Dunnett (Dunnett, 1964). 1If

the data were found mot to be homogeneous. the gethod of Gl
(modificd punnett's) was anployed (6111, 1977).

Duts Retention

A1l data dncluding gpecimens and 8 ©€OBY of this wveport will be
retained ot Toxicity Research Laboratories, Ld.. 510 H. MHackley
Avenue, Muskegon, Michigan 2444 for at teast 5 years. Before any vev

data §s discended, the Spomsor will e notified to cbtain permission.

&  protocol Change 81, effective 8/15/85.
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111. Results

A Test Waterisl
The results of the analysis of samples analyzed by the Hastewater
Treatment Facility and by ERCO are given in Appendix A, Stability end

eoncentration were found 20 bz ecceptadble.

B. C€linfcal Signs
The incidence of elinical effects fs given in Table 1.

Treatment-related ataxia-first—oppeared {n the high-dose_group during
week 8. Ataxia and hypoactivity eccurred {nfrequently during waeks 9

and 10. These signs incressed to a weekly {ncfdence of 32 and 29% for
ataxia ond hypoactivity, wespectively, at week 11 end contfnued at
epproximately the same freqency during weeks 12 and 13. Onset of
ataxia and Ryposctivity was about 2-3 minutes efter dosing and durs-

tion _uns; Tess than one hour,

Other elinical signs ocbserved did not appear to be directly related to
treotment. Three vats died during the study. Two of these deaths
were the result of the rubber catheter s1ipping off the metal dosing
cannula. During week 4, & catheter lodged in the esophagus of a high-
dose femsle and the vat died of opparent gsphyxfation before the
catheter could be vemoved. Buring week 7, 8 high-dose male Swallowed
@ catheter. It was sacrificed o days later when 1t bacame apparant
ghat the situstion was edversely affecting the health of the rat.
This sccident end the occurrence of hypoactivity, salivation, 1nbored
vespiratfon, and/or retching over 8 3 day period in another high-dose
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vat account for the clinfcal effects observed in the high-dose group
during weeks 6 end 7. A mid-dose male died during week 1. It began
exhibiting hyposctivity, amacfation, and fabored vespiration on day &
and was found dead sn day 6. Histopathologic evalustfon of this rat
wili be discussed Yater {n the report,

Dark urine and rales eccurred in & high-dose male during week 8
following @ cage related sccident. This vat was normal in appearance
uithin three deys. Ouring week 7, & 2 on diameter tissue ®a5s
appeared in the left axillary area of one low-dose female and a 3 om
diameter mass appeared in the right axillary area of another low-dose
gemsle. MNeither mass increased in size and both disappeared before
study termination.

€. Body Weight, Weight Change and Foocd Consum ion
The body weight, weight change and food consumption values are given
in Teble 2.

Mo treatment-related effect uas' present on body weight, weight gain,
or food consumption. Statisticelly gignificant differences between
control @nd treated group ®28n weight change and food consumption
would oceur sporadically, but ro trend was gbsarved and total body
weight sverages for control and treated groups were similar throughout

the study.

D. Ophthalmology
The results of the ophthalsologfc eveluations are given in Appendix B.
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An ophthalmoscopic examination was performed prior to tnftation of
&osing and a1l enimals with ocular sbnormalities were fdentified and
discarded. Another ophthalmoscopic examination was performed during
woek 33. The pathology ebserved was considered to be within morme)
Hgﬂts for the age, sex, and strain of the aenimal.

€linical Pathol
Results of the c¢linfcopsthoiocgic evaluation are given fn Tables 3

through 7.

Only one alteration in €linicel pathologic parametars occurred that was
guggestive of a treatment-velated effect. At the interim sacrifice,
RBC {p < 0.05), PCV (p< 0.01), and KGB (p<€ 0.01) averages fn the
high-dose females were 54 less than the correspondirg control aver-
ages. The RBC and PCV (p €0.05) avereges for the middle-dose females
were 81so siightly (4% and 3%, respectively) below those of the con-
trols. However, BBC, PCV, and HGB averages were similar for control
and treated groups of males at the interim evaluation and for control
and treated groups of both sexes at the final evaluation.

Other statistically significent differences between control and
treated group avereges occurred but they were small, eccurred in one
sex and at one evalustion only, and there was ®0 dose response rele-
tionship. Thus, they were mot considerad to be treatment-related.
They were: 8 tewer (p € 0.05) cholesterol average in the high-dose
nsles at the interim ovaluation, & higher (p< 0.05) absolute msutro-
ghil ceunt in the aiddle-dose @males st ¢he dinterim evaluation, &
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higher (p< 0.05) relative segmented meutrophil count and a lower
(p €0.05) velative lymphocyte count in the Tow-dose females at the
¢4na) sveluation, and higher (p <€ 0.05) urine pH values 1n the low-
dose males at the interim and low-dose females ot the final evalu-

ptions.

Observations at Hecropsy

pbservations made at mecropsy are given in Tadle 8.

o treatment-related lesion wes observed 1n gross mecropsy at the
{nterim or ¢inal gecrifices or of the rats found dead or soacrificed
in extremis. The lesions present were those commonly observed in
laboratory rats end they were present {n control and treated groups
ot similar freqiency or were one time occurrences. The enlarged

yterine horns ave related to the stage of the estrus cycle.

Three vats died during the study. Wo gross lesions were seen in rat
@ 224. Rat § 202 (which hed @ catheter dd {ts stomach) hed dark areas
gn the glandular mucosa of the stomach. In rat # 133 (middle-dose),
the left lobe of the lung wes red and the cranial end mniddle lobes

were shriveled.
L

mﬂh Heights

@elative and absolute group mesn organ weight values are given 4n
Tadie 9.
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There was no epparent treatment-ralated effect on organ weight values,
The only statistically sipnificant difference between control and
treoted @roup éverages RS & slightly (p<€ 0.08) higher thyroid
weight everage fin the high-dose males. Wo dose vesponse relatfonship
was gresent, as <he ebsolute thyroid weights were gimilar for all
three treated groups of males. Horeover, they were only 14% above
the control average. Thyroid weight sverages of the treated femiles
were not above those of the controls. Thus, this difference appears
to be & chance occurrence vather than @ treatment-related effect.

Histopathology
The results of the histopathologic examination ere given in Table

10 and Appendix D. The histoaccountabilfty veport s given din
Appendix E.

Mo trezatment-related lesfon was cbserved at the histopathologic
evaluation. Tne tesions that were observed were one time occurrences
or were present in the control and treated groups st a similer fre-
quency. The diffuse subacute tyaphadenitis of the mandfbular lymph
node was v§sable grossly as ved or enlarged lymph nodes. This is &
eammonly cbserved lesion in laboratory rats. The cause of death of
the mid-dose pat (¢9133) that died during the study was determined to
be & goveping eccident since & gerforated esophagus was found at the
histopathologic exemination.

Discussion

At tha (nterim avaluation, 88C, PCY, and #58 averages in the high-dose
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females were 53 below control averages. The differences were statis-
34cally significant but the biological significance is cuestionable.
A1l three parometers are closely velated, so 3 gecrerse in the RBL
count would be expected £o rasult 9n 3 decrease dn PCV and HGB
values also. MHoreover, the observed differences were small and no
d1'ffennce between these parameters was seen §n soles at the interim
evaluation or batween control and trested groups of either sex at the

¢4inel evaluation. Thus, even if the decrease in RBC count {and hence,
PCY and ¥GB) was a true treotment-related effect, 1t was small and

transitory.

One mid-dose and two high-dose rats ¢ied during the study, but none of
these deaths was due to adminfstration of normal butanol. The two
high-dose rats died pecause the rubber catheter slipped off of the
dosing cannula during dosing. In one case (rat & 224), the catheter
Yodged in the throat and esophagus, thus cutting off air flow into the
tungs. The wat died of appsrant asphyxiation before the cannula could
be vemoved. Ho gross or histologic lesion welating to the dzath of
this rat was observed. The second vat (# 202) gwallowed the catheter,
1t was sacrificed two days later , 85 the health of the rat was
adversely affected by the presence of the catheter in {ts stomach.
@ross necropsy wevealed dark areas on the glandular mucosa of the

gtomach. This wes seen histologically as focal mecrosis.

Shriveled and red lungs were cbserved @t gross AeCropay of the middle-
dose Pat (¢ 133) that died. MHistologic evaluaticn vevealed pleuritis
and edema in the lung and 8 perforated esophagus. Thus, daath was the
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result of esophsgeal damage at dosing.

Quc\usion
Ors) administration of norwal butenol at 500 »g/ kg/day produced ataxia

gnd hypoactivity at @ aaximm weekly fincidence vate of 32 and 29%,
re'spectively. A slightly (53) lower (compared €0 controls) red blood
cell count (RBC), pecked cell wolume (PCV), and hemoglobin (HGB)
concentration present in the 500 mg/kg/day dose group fomales at the
{nterim evaluation only ®ay have bzen troatment-related.

o treatment-related effect was ebserved at the 30 mg/kg/day or 125
wg/kg/day dose levels. )
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